Oxides of copper formed at an air pressure 0.5 mm of Hg in the temperature range 200° C to 1030° C and for a time of formation of one hour have been studied. Their composition structure by the method of electron diffraction and X-ray reflection, rectification, and magnetic susceptibilityall these as a function of the subsequent heat treatment and the thickness of the film -have been investigated. The films formed at 500° C just begin to show rectification, it becomes appreciable at 800° C and then increases rapidly with the temperature of formation of the film. The rectifying films are all Cu20 films but with a peculiar structure. The appearance of an appreciable amount of rectification is accompanied by changes in the surface structure, body structure and the susceptibility of the films. For a rectifying film the surface layer consists of large Cu20 crystals showing 111 orientation. Below this small crystallites of Cu20 , including an excess of oxygen, and showing a zinc blende structure, are present. The effect of the subsequent heat treatment is to reduce the amount of oxygen and increase the diamagnetic susceptibility. A maximum rectification is obtained, when the Cu20 crystallites are fairly small and contain on an average an excess of one atom of oxygen per crystallite. A plausible mechanism for the changes is suggested. 
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We have already reported the properties of oxides of copper formed at atmospheric pressure 1 and also at low pressures 2 . In the present work the oxides of copper formed at an air pressure 0.5 mm of Hg in the temperature range 200° C to 1030° C and for a time of formation of one hour have been studied.
Their composition structure by the method of electron diffraction and X-ray reflection, rectification and magnetic susceptibility -all these as a function of the subsequent heat treatment and the thickness of the film -have been investigated.
Experimental and Results
The copper blocks (except those used for magnetic susceptibility measurements) were prepared and oxidised at a given temperature in the same manner as described earlier 2 . In the first series the oxide was formed by keeping the block at a temperature of 1030° C for 60 minutes in air at a pressure of 0.5 mm of Hg. The blocks of oxide so formed were subsequently cooled in vacuum from 1030° C to 200° C in different intervals of time; and their resistances and R2 in the two directions and rectification was determined (see Fig. 1 and 2). In the second series of experiments the oxide <=t 10- was formed on blocks kept at various temperatures in the range 200° C to 1030° C, and at each temperature air at a pressure of 0.5 mm of Hg was allowed to remain in contact with the blocks for 60 minutes. The oxide blocks formed at each temperature were divided into two groups. One group was suddenly cooled (500° C/min) and the other was slowly cooled (10° C per min) in vacuum. The resistance, rectification, the growth of oxide and its crystal structure (by the method of weighing on a microbalance combined with electron reflection) was determined as before. This time Table 2 . The relative changes in X-ray reflection intensities. . Shows X-ray reflection from: (a) Cu20 powder with small copper impurity, (b) Cu20 film formed at 700° C, 0.5 mm Hg air pressure and slowly cooled, (c) Cu20 film formed at 900° C at the same pressure and slowly cooled, (d) Cu20 film formed at 1030° C at the same pressure and slowly cooled, (e) Cu20 film formed at 1030° C at the same pressure but suddenly cooled. Table 5 . The average size of a crystallite in a film formed at 1030° C calculated from the formula given by A. R. STOKES and A. K. WILSON, Proc. Camb. Phil. Soc. 38, 313 [1942] .
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seen (Fig. 4, Ref 2 ). In this case we do not see any other rings or the arrangement is a single crystal arrangement in two dimensions but not in the third.
Such a pseudo single crystal structure or a layer structure tends to exhibit effects of surface reflection Phil. Mag. 16, 980 [1933] .
6
H.EHLERS, Z. Phys. 136, 379 [1953] .
7
H. GÖTTSCHE, Z. Naturforschg. 11A, 55 [1956] . The rate of formation of this undergrowth will depend on the velocity of migration of Cu ions (which in its turn depends on the temperature of the copper block) and the velocity of diffusion of oxygen ions (which for a given surface and air pressure will remain constant). At comparatively low temperatures, because of the low velocity of migration of the Cu ions, they may be able to penetrate through a thin layer of undergrowth and approach the oxygen layer but they may not be able to penetrate through a thicker layer. At this stage the Cu ions do not migrate any further, but the ** It is interesting to note that this is approximately the temperature at which rectification becomes appreciable. Details of this work on peeling off will be published separately.
oxygen atoms continue to diffuse through the sur- Table 6 . Weight and thickness of the oxide film (formed at 0.5 mm of Hg air pressure) which peels off.
velocity of migration of Cu ions becomes appreciable, they are practically able to penetrate through all thicknesses of undergrowth normally observed and the surface does not peel off.
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